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ABSTRACT
Recent changes in patterns of international trade and growth have
rekindled interest in the relationships among trade, growth, and the inter-
national distribution of income. Three alternative models can serve as a
theoretical foundation for an empirical analysis of these relationships. The
first is the standard Heckscher—Ohlin—Samuelson (Ho) trade model with equal
numbers of factors andgoodsand incomplete specialization. The second
model allows complete specialization and more goods than factors. The third
modelposits short run capital immobility. Each of these models has quite
different implications for the determination of wage levels and growth
rates.
The conclusions that we draw from this research are rather mixed.
Each of the models perform well on certain criteria and poorly on others.
While the standard HO model clearly fails to satisfy certain cross—equation
constraints, national endowments are remarkably good predictors of the locus
of international production. There are, however, significant nonlinearities
in the relationship between factor allocations and national endowments. Such
nonlinearities are predicted by the uneven version of the HO model. At odds
with both of these models is our finding that lagged values of inputs provide
an important explanation of current factor demands. Such correlations are
suggested by the adjustment cost model.
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I. Introduction
Recent changes in patterns of international trade andgrowth have
rekindled interest in the relationshipsamong trade, growth, and the inter-
national distribution of income. Three alternative xa'delscan serve as a
theoretical foundation for an empirical analysis of theserelationships. The
first is the standard Heckscher—Ohlin_Samuelson (Ho)tradeImDdel with equal
numbersoffactors and goods and incomplete specialization. The second
model allows complete specialization and sore goods than factors.The third
model posits short run capital immobility. Each of these modelshas quite
different implications for the determination ofwage levels and growth
rates.
The traditional even (nxn) HO model with incompletespecialization
predicts instantaneous factor price equalization and equivalent growth rates
of wages across countries. In contrast, altering the standard HO modelto
permit specialization of production potentially eliminates factor price
equalization and allows growth rates of wages to differ, both in the short
and the long run. The third model, which assumes shortruncosts to—2—
adjusting capital intensity, predicts short rundifferences in the levels and
growthrates of factor returns, butlong run equalizationof these
variables.
Because these three models canhavevery different policy con-
sequences,it is important tomakeanattempt to determine whichis the most
accurate approximation of the real world. Unfortunately, manyobservations
can be rationalized within the context of any oneof these models, and it is
therefore difficult to determine which is the most accurate. Take,for
example, the datareportedin Table 1thatshow vast international differen-
ces inwages. If the even HO model is taken asthe maintained hypothesis, then
thesedata iaist beregarded to be wages averaged across skill groups. Wages
withina given skill group are regarded to be the sameinevery country, and a
countrythat hasarelatively low reported wage is interpreted only to have a
relatively large supply of low skilled workers. As amatter of fact, Krueger
(1968) shows that a surprisingly large amount of the differences in gross wage
rates can be accounted for by a bit of disaggregation.
On the other hand, If the uneven HO model is taken as a guide,the
wage differences in Table 1 are suggestiveof countries with factor endowment
vectors sufficiently different that they fall in different conesof speciali-
zation;in this case the increasing similarity of wages over timeis regarded
as evidence either of increasing similarityof factor endowments or as evidence
of the blurring of the differences among the specialization conesassociated,
for example, with product price changes. These wagedata can also be rationa-
lized within the context of the third model ——the evenHO model with adjustmentTABLE 1
RatioofForeignto U.S. AnnualEarnings PerWorker
1958 19591960 1975 1976 1977 1978 1979
WesternEurope
Austria .63 .59 .65 .714 .78
Denmark 1.01 1.00 1.02 1.12 1.19
Finland .30 .30 .31 .63 .63 .61 .6]. .67
Ireland .03 .03 .03 .10 .13 .15
Italy .51 .145 .149 .514 .61
Spain .146 .146 .149
Sweden .95 .93 .89 .90 .95
U.K. .51 •1414 .145 .51 .61
West Germany .87 .87 .93 1.3141.16
Pacific
Australia .314 .33 .35 .148 .55 .63 .58 .614
New Zealand .22 .22 .23 .1414 .514
Asian
Japan .13 .114 .514 .61 .19 .87 .87
Korea .08 .10 .12 .16 .19
South America
Brazil .12 .13 .19 .20
Chile .114 .17 .20 .21
Colombia .13 .13 .114 .11 .11 .17 .20 .16
Dom. Republic .09 .09 .09 .13 .114 .12 .12 .12
Ecuador .15 .16 .17 .17
El Salvador .13 .114 .13
Southeast Asia
long Kong .19 .19 .22
indonesia .014 .014 .05 .05
Philippines .07 .06 .07
Singapore .23 .21 .21 .22 .214
Mideast
Afghanistan .014 .014 .03 .03 .03
India .06 .06 .06 .05 .05 .05
Israel .37 .38 .39 .39 .142 .140 .35
Jordan .13 .114 .114 .18 .23
Syria .07 .06 .08
Turkey .29 .32 .23 .25 .25 .32 .33 .37
Source: Yearbook of Industrial Statistics and International Financial
Statistics—3—
costs.Here the differences in wagesareattributed to differences in initial
conditions; andthetendency of wages to equalize over timeisthought to be a
consequence of increased domestic factor mobility over time.
Although the wage data can be rationalized within the frameworkof
any one of these models, each model has very different implications con-
cerning policies to raise wages in low wage countries. In the even HO model
the route to increased wages is increased training or, more generally,
increased human capital. Physical capital deepening can have no effect on
wages of a specific skill group because the accumulation of physical capital
leads only to an adjustment of the output mix and no change in capital
per man within a given industry. For the uneven model, onthe other hand,
accumulation of physical capital can move a country from one cone of spe-
cialization to another, and can raise wages paid to each of the skill groups.
Policies to promote wage increases Implied by the third model (the even model
withadjustment costs) aim at reducing the effective adjustment costs including
policies that alter the path of net foreign Investment.
The paper proceeds in the next three sections by briefly describing
each of the models, pointing out In the process their different testable
implications. Section IV describes the data used to test the three models
and some of its main features. Section V presents regressions of value
added, factor demands, and factor returns on country specific aswell as
industry specific inputs. These regressions permit more formal testsof the
three models. The final section summarizes the findings and suggests addi-
tional areas of research.—1—
The conclusions that we draw from this research arerathermixed.
Eachof the models perform well on certain criteria and poorly on others.
While the standard HO modelclearly fails to satisfy certain cross—equation
constraints,national endowments are remarkedly good predictors of the locuB
of international production. There are, however, significant nonhinearities
in the relationship between factor allocations and nationalendowments. Such
nonhinearitiesare predicted by theuneven version oftheHO model. At odds
withboth of these models is our finding that lagged values of inputsprovide
an important explanation of current factor demands. Such correlations are
suggested by the adjustment cost model.
The inability to clearly discriminate among the three models leaves
open the issue of long as well as short run wage equalization. The partial
support for each of the models offered here suggests that an uneven HO model
with adjustment costs provides a better basis for discussing international
trade than any of the three models on their own.
II. The Even Heckscher—Ohlin—Samuelson General Equilibrium Model
The traditional general equilibrium theory of production describes
a country- with a fixed endowment of a set of resources, facing commodity
prices that are completely determined in international markets. Competition
for scarce resources determines their allocation among industries and their
rates of remuneration. The notation which we will use to describe this model
is the following:
X =vectorof outputs of incommodities
V =vectorof endowments of n resources—5—
p=vectorof prices of m commodities
=vectorof factor rents of n resources
A =11 xn mtrix of factor input coefficients with elements equal
to the amount of factor k used to produce one unit of com-
modity j
The factor input nmtrix, the vector of outputs, andthevector of
endowments necessarily satisfy the relationship
AX=V. (1)
With a suitable list of assumptions, including identicallinear homogeneous
production functions for all countries, equalnumbers of commodities and
resources, and incomplete specialization,it can be shown that the mtrix A
is the same for all countries, and in particular is independentof V. Under
these conditions (1) umy be inverted to obtain
X =A1V (2)
which expresses outputs as linear functions of theendowments, with X and V
varying among countries, butA'1 constant.
Equation (2) which flEPS factor endowmentsinto commodities pro-
duced, also implicitly allocates the factors amongthe industries. The
amount of factor k used to produce of commodity j is where Aki
the (k, j) element of the input—output nmtrix. Thus,the allocation of fac-
tor k to a particular industry is proportionalto output and can be described
by an equation which is linear inthe factor endowments V. This equation can
be estimated by regressing factor allocationdata on factor endowment data.
To clarify this regression model, considerthe system for the simple case of—6—






whereaarid a are elements of and i denotes the country. Because of the
constancy across countries of output per n, X/L1 and capital per n,
in industry j, these three equations are proportional to each other.
Linearity and proportionality are two strong implications of the even HO
model. In addition, the assumption of costless interindustry factor mobility
rules out any- influence of past history-. However, higher order functions of
national endowments, lagged values of national endowments, and lagged values
of factor allocations do influence current factor allocations in the uneven
HO model andtheadjustment cost model in waysdescribed below.
The factor demand system(3)can be transformed into a factor
expenditure system by m.iltlplyingeach factor demand by its rental rate.
Multiplyingthe L1 equation by the wage, w, and the equation bythe rental




=rK aL1 + aKj
K1
where Is the labor earnings in country i, industry j, andR1 is the—T—
corresponding payment for capital services. Summingthe two equations in






The equations in 4)and(5) indicate that factor payments as well as value
added are each linear functions of national endowments.In addition, each of
the 6 equations in (3), (14), and (5) Is proportionalto the others.
EstimatiOn of the factor payments and value added relations maybe
less subject to bias from measurement errorthan estimation of factor
demands. Consider, for example, labor effort,which is ideally measured as
total effective hours worked, but in our data is proxied bytotal employment.
Assume that effective hours worked, Lij and employment, Lijdiffer by a
country specific factor A1, i.e., L1 =AL1 and Li
= L. The term A1
may reflect cross countrydifferences in hours worked per employee, the
intensity of work effort, or the effectivenessof work effort due to training
and ability. It is likely that and A1 are positively correlated because
larger countries, with several notable exceptions,have higher per capita
income; the workers in these countries are typicallybetter educated and
better trained. If this description of therelationship between effective
hours and employment is correct, the use of L.rather than will
introduce complex biases in estimating(3). These biases will contaminate
tests of the cross equation restrictionsin (3), although the estimated
of the L1 regression are likely to remain highif the B2 from the unbiased-8-
L1regressions are also large.
The earnings equation, in (14) ny be less sensitive to this
bias. In principle nasured equals true since factor payments to
labor are for effective hours worked, rather thanpayments for simply-coming
to work. In addition,wL1 in (14) can be replaced by E. total national labor
earnings, thus eliminating the problem of Inismeasuring total national labor
input. A straightforward test of the constant proportionalityproperties of
this model that do not involve iasurement of the laborinput is to determine
whether the ratiosEij/Kj E/R1 and Eu/Vu are roughly- constant across
all countries i. This is equivalent to asking whetherprofit rates and
factor shares are equal across industry.
III. The Uneven Heckscher—Ohlin General Equilibrium Model
The simplest uneven model has xranygoodsand two factors. A
possible equilibrium of such a model has countries with sufficiently dif-
ferent factor supplies producing different subsets of the commodities and
having different factor returns. Roughly speaking, the relatively capital
abundant countries produce the relatively capital intensive commoditiesand
have the higher wage rates and the lower returns to capital. This is
illustrated in Figure 1 where the first panel contains the unit value iso—
quants and expansion paths of three commodities: automobiles, textiles, and
clothing. The second panel illustrates the levels of factor returns as a
function of capital per rrmn, and the third panel contains thecorresponding
outputs per man.




























isconsistent with the production of two of the three commodities.The
hypothetical endowments of three countries are also indicated in thisfigure.
The United States, which is capital abundant, hashighwageratesand produ-
ces the two capital intensive products —autosand textiles. Japan, which
is less well endowed in capital relative to labor has lowerwage rates and
produces the two less capital intensive products —textilesandclothing.
Korea, which is still less well endowed in capital, specializes inthe least
capital intensive product (clothing) and has thevery- lowest wages. Note
that although both the U.S. and Japan are producingtextiles, the U.S. uses
the more capital intensive technique.
This figure provides a stylized picture of the situation inthe
1950s and early 1960s. Figure 2 then represents the current situationarid
differs from Figure 1 in two ways. First, both Japan and Korea haveaccumu-
lated capital at a more rapid rate than the United States.Japan has moved
into the same cone as the United States. Korea has moved intothe cone where
both textiles and clothing are produced. The otherchange that is evident in
Figure 2 is that the spread in wages between the two cones of diversification
is less than in Figure 1. What accounts for thischange is the shifts in the
world supply curves induced by- the rapid accumulation ofcapital in Japan and
Korea, and the consequent change in the relative prices of the threegoods.
In Figure 2 it is assumed that the relative supply of textiles increasedand
clothing decreased, and, consequently, the price of textiles fell, and the
price of clothing rose. This change is depicted in Figure 2 by a shift out-
ward of the textile unit value isoquant and a shift inward of theclothingK
I
clothing





unit valueisoquant. This shift is accompanied by (1) a reduction in the
wage in the U.s.,(2)a shift toward more labor intensive techniques in the
U.S.and areduction in labor productivity, (3)anincrease in the Korean
wagerate, and (1) a shift toward more capital—intensive techniques inKorea
Ond an attendant increase in labor productivity.
Worldwide accumulation of capital hasgenerally the same effect in
the even and the uneven model. Namely,supply curves of the relatively capi-
tal intensive commodities shift outward and,as isindicatedby-the
Rybczynskitheorem, supply curves of the labor intensive commodities shift
inward. This will lead to a fall in the relativeprice of capital intensive
products and a general rise in wage rates. In the unevenmodel, however,
wage rates of the most capital abundant countries willfallif the supply
curvesof the most capital intensive products shift outward lessthan the
next most capital intensive products. In terms of ourstylized diagrams,
this occurs if the supply of textiles increasesmore rapidly than the supply
of automobiles.
Evidence in support of the uneven model would bewage, employment,
or output data that conformed in a general sense to the second twopanels of
Figure 1. Namely, wages depend on national endowments, andindustry output and
employment are nonlinear functions of the national endowments. Since theout-
put and employment functions are linear within cones of diversificationa
theoretically appealing data analysis would estimate linear models basedon
different subsets of the countries, possibly selectedon the basisofsirni—
larity in factor returns.—11—
A word of caution is in order here about aggregation effects.
First it ny appear that wage rates increase with capitalabundance only
becauseearnings include a return to hun.n capital which naturallyincreases
along withphysicalcapital. On the other band,theoutput and employment
function nay exhibit no clear nonlinearities because commoditieswith very
dissimilar factor requirements are combined in a single aggregate.The tex-
tiles aggregate, for example, include both capital andlabor intensive pro-
ducts. Countries that are capital scarce produce the laborintensive
textiles and countries that are capital abundant produce the capitalinten-
sive textiles. As a result, there is relatively littlevariation in output
of textiles overall associated with capital accumulation.
IV. A Generlized Heckscher-Ohlin Model of EconomicGrowthwith Adjustment
Costs
The key feature that differentiates the adjustmentcost model
described here from the standard Heckscher—Ohlifl modelof international trade
is the assumption that firms Incur costs for alteringtheir level of capital
in any finite period of time. The adjustment cost techriolorwe consider
expresses adjustment costs as an increasingfunction of the rate of invest-
ment (or disinvestment). Since the rate of investment dependson both the
absolute level of the firm's (industry's) existing capitalstock as well as
the absolute level of new investment, a firm'sInvestment decision today will
affect its capital stock tomorrow and, therefore,its nrginaladjustment
costs tomorrow. This formulation of the problemlinks the production and
investment decisions of the firm at one point intimeto these decisions at—12—
other points in time. Rather thanequate the nrginal product of capital to
a common rental rate, as in the standard statictrade model, firms in this
environment alter their capital stocksover time to nximize the present
value of profits where profits are net ofadjustment costs. The relative
immobility of physical capital does riot precludeperfect national and inter-
national mobility of financial capital. Inaddition, the standard trade
theory assumption of costless domestic,interindustry labor mobility is nin—
tamed.
The assumption that altering levels ofindustry—specific capital is
costly in the short run has several important
implications. First, wage
rates will differ across countries in the shortrun despite the fact that
countries have identical technologies, areincompletely specialized in pro-
duction, and financial capital is internationally mobile.The world relative
price of the two commodities is not sufficient hereto determine wage rates.
In the short run marginal revenue productsof labor are equated across
domestic industries, but marginal revenueproducts of capital are not. It is
the satisfaction of both of these sets ofConditions plus the assumption of
identical constant returns to scaletechnologies that leads to factor price
equalization. However, both conditions are satisfied inthe long run when
the economy has Converged to a steady statecharacterized by- incomplete spe-
cialization. Hence, if the economyconverges to such a steady state, wage
rates across different countries mustconverge as well.
A second feature of this model is thatpositive investment iray take
place even in those industries exhibiting lowmarginal revenue products of—13—
capital. The reason is simply that
concentrating substantial levels of new
investment in any given industry or set ofindustries within any year entails
increasing adjustment costs; this will proveunprofitable relative to
investing in low marginal revenue product,but low marginal adjustment cost
industries.
Even if disinvestment occurs, the rateof disinvestment will be
slow, again because of the assumptionof increasing costs to that activity.
A consequence of this is that specializationin production will occur gra-
dually if at all.
The supply relationships of this model arederived by noting that




=(PjtF(Kijt)— wL)e dt i l 2 (6)
In(6) isthe period t price of output j, Kiand are country i,
industry j, year t capital and
labor demands, r is the interest rate pre-
vailing in period s, vitLjjt equals
payments to labor in year t, and
equals country i, industry j's
total investment in year t inclusive of
adjustment costs. Letting stand for the actual installation of new
units of capital, we parameterize the
investment relationship in (7).
I-J +1()j ()
utijt2 Kit ijt
The second term on the righthand side of (7) reflects the costsof varying
the level of industry's capitalstock and exhibits increasing nrginalcoststo such activity. Ignoring depreciation, theindustry increases it8 net




Maximizationof (6)subjectto (7)and(8)leadsto the following first order
conditions:
Jut—______





where is the market value of capital relative to itsreplacement cost
in country i, industry j in year t.
In the steady state =0, =1,and
=r.
(12)
In the steady state equatIons (10) and (12)provide the standard HO
relationship between marginal revenue products and factor prices. These
relations hold for j =1,2 and suffice to determine factor returns,given
constant returns to scale in production and output prices.Hence, assuming
identical technologies in the foreign country, factorprice equalization is
satisfied in the long run.
In the short run equations (10) and (ii) together determinewage
rates given the time path ofq.,
the world interest rate,r, and the output—15—
prices Since the differ, in the shortrun, acrossc
short runwagerates will also differ acrosscountries.
According to (10)labor demand in theadjustment cost model de
on the fixed amount of capitalin place at a point in time as well asthe
country's wage rate. Incontrast to the HO model, the amountofcapital in
therest of the econony should have noinfluence on labor demand. Hence, one
test that can potentially discriminate
between these models is to determine
whether the econoiiy'S total capitalendowment as opposed to the amount of
capital in place in particularindustries influences industry—specificlabor
demand. The econo'S wageisanother variable, whose inclusionin industry—
specific labor demand regressionis predicted by the HO model with adjustment
costs, but not the non_adjustmentcost model.
V. Data Descriptions
Data on number of workers, earnings,value of output, and investment
expenditures for twenty eightthree digit isicindustriesare compiled by the
United Nations and published in theGrowthofWorld Industry. The
coverageof years and countries is very haphazard.The end years, 1963 and
1978, and the twenty eight countries
listed at the bottom of Table 2 were
selected to assure a complete matrixof data. Even for this relativelyshort
list of countries there are verysubstantial problems caused by thefact that
various countries intermittentlY
choose to aggregate two or moreof the com-
modity classes together. Insuch cases, we split the reportednumber among
the coxiipoflefltS in proportion to
the size of the components in adjacent years.
The capital stock in 1978 wereestimated from investment flow databeginning—16—
in 1963 using the perpetual inventory method(e.g., Learner (19814)). Missing
intermediate investment data were imputed withstraight line interpolation
methods. As a consequence of these imputationschemes, we are not altogether
comfortable with the econometric analysis thatfollows, since it
inappropriately ignores the possibility ofgross or chronic measurement
errors in the data.
Features of our data set are reported in Tables2, 3, 14, and 5.
The first four columns of Table 2 contain thetotal number of workers in each
of the industries in each of theyears, and the share of these industries'
workers In the total world 'work force included inour data. Over this period
of time there was a fifteen percent increase inemployment in these
industries, but the composition of world employmentacross industries did not
change such. The one n.jor exception to this statement isthat employment In
textiles dropped substantially, both as a share oftotal employment and in
absolute numbers. Iron and steel experienced lessextreme employment decli-
nes. On the other side of the ledger, plastics hadvery substantial growth,
asdid nEchinery.
The lastsix columns of Table 2 contain the shares of the
industrial employment located in each of the threeregions: the U.S., other
developed countries, and the rest of the world. The list of otherdeveloped
countries includes the eleven countries with thehighest overall capital per
man, as measured inourresource data set. Generally speaking, the large
changesin the distribution of employment across theseregionsinvolve shifts







311 Food 53726261 .0914 .0914
313 Beverages 878 870 .015 .013
3114 Tobacco 146i661 .008 .010
321 Textiles 65125918 .ii14 .089
322 Apparel 27763252 .0148 .0149
323 Leather 388 380 .007 .006
3214 Footwear 668 6140 .012 .010
331 Wood 19832077 .035 .031
332 Furniture 9931333 .017 .020
3141 Paper 18591972 .032 .030
3142 Printing 2505 29142 .01414 .01414
351 md. Chem.15851771 .028 .027
352 Other Chem. 156141815 .027 .021
353 Petro refin. 2514 268 .0014 .0014
3514 Petro, coal123 155 .002 .002
Prod.
355 Rubber prod. 8911003 .016.015
356Plastics 61421521 .011 .023
361 Pottery 1450 1419 .008 .006
362 Glass 577 6141 .010 .010





372 Non—ferrous831 935 .0114 .0114
Steel
381 Metal prod. 3925 14750 .068 .071
382 Machinery5380 6926 .0914 .1014
383Electrical14813 61214 .0814 .092
Mach.
3814 Transport 51140 6328 .090 .095
Equip.






Shares of World Totals
11.6. Develop. Other
'63'78 '63'78'63'78
.27.21 .147 .142 .26 .36
.22 .22.8.5.19 .28
.16 .09 .37.2 .146.71
.16 .18 .147.31 .37 .51
.141 .35 .51 .38.08 .26
.23 .23 .53 .38 .23 .14
.33 .214 .5 .33 .16 .143
.26 .26 .6.51 .114 .23
.31 .33 .149 .141 .19 .26
.31 .32 .5T .149.11 .18
.36.39.5 .145.13 .15
.27 .27 .56 .149 .16 .214
.29 .25 .51 .147 .19 .27
.146.38.37.39 .17 .23
.28 .3 .53 .36.2 .314
.28 .26 .514 .143 .18 .31
.26 .32 .61 .5 .13 .18
.09 .1 .59 .148.32 .142
.25 .29 .149 .38.26 33
.23 .21 .53 .143 .214 35
.214 .25 .58.5 .17 .25
.3 .31.8.51 .12 .18
.31 .31 .56.5.13 .19
.3 .314.61 .52 .09 .15
.3 .31 .62 .53 .07 .16
.3 .32 .514 .51 .16 .17
.38 .142 .514 .14.08 .15
.38.38.53 .141 .08 .21
.25 .29 .514 .146.18 .25
Note: Developed countries are Australia, Canada, Denmark,Finland, Germany
Israel, Japan, Netherlands, Norway, Sweden, United Kingdom.
Other countries are Brazil, Chile, Colombia, Cyprus, Ecuador,Greece, India,
Ireland, Korea, Malta, Panama, Philippines, Portugal,Singapore,
Spain, and Turkey.
The "World" refers to these twenty—seven countries plusthe U.S.—17—
expense of the other developed (OEcD) countries.
There were very substantial
increases in the employment share of the "restof the world" in tobacco, and
the more labor intensive products:
textiles, apparel, and footwear. The U.S.
share generally- fell for theseindustries, though textiles is an interesting
exception.
As indicated in Table 3 the industrialdistribution of world labor
earnings also remained remarkably- constant
over the 15 year period 1963 through
1978. Though the U.S. share of total
employment rose roughly from .25 to .29
(Table 2), the U.S. share oftotal earnings fell substantially from .60to .141.
In fact, the U.S. share of total world
industrial earnings has fallen inevery
industry which reflects the faster growthrateof wagesoverthe 15 year period
in the rest of the world relative to
the U.S. Developed countries other than
the U.S. account for most of thegain in the non—U.S. world earnings share
despite their decline in employment shares documentedin Table 2. These data
thus conform to the data in Table 1 inthe sense of revealing much fasterwage
growth rate in these countries relative to theU.S. and less developed
countries.
The data in Table 14 indicate littlechange over time in the
industrial composition of worldoutput just as the previous tables reveal
slight changes in employment and earnings. Infood, textiles, and apparel
there is more than a 1 percentagepoint drop over the 114 year period in the
share of world output. Industries whoseoutput share rose by over 1 percentage
point are industrial chemicals, petroleum
refining, plastics, and machinery.




311 Food 11972 146258 .077 .070
313 Beverages23029163 .015 .0114
314 Tobacco 7363276 .005 .005
321 Textiles 8916 30795 .057 .047
322 Apparel 5805 18297 .037 .028
323 Leather 7852369 .005 .004
324 Footwear 1)4703621 .009 .005
331 Wood 14012 17752 .026 .027
332 Furniture 2292 10679 .015 .016
3)41 Paper 5831 2239)4 .037 .034
3)42Printing 838T 33659.0514 .051
351 md. Chem.5255 2)4099 .03)4 .036
352 OtherChem. 533519798 .0314 .030
353 Petro refin. 12814 146143.008 .007
3514Petro,coal3671625.002 .002
prod.
355 Rubber prod. 25209700 .016 .015
356Plastics 1)4391)4)430 .009 .022
361Pottery 630 27147.00)4 .0014
362Glass 114876377.010 .010
369Non—metal 3990 1722)4 .026 .026
prod.
371 Iron and10074 39731 .065 .060
steel
372 Non—ferrous 32814ii6io.021 .018
metals
381 Metal prod. 11933 50260 .077 .076
382 MachInery173558)4638.111.128
383 Electrical 1)4596 66770 .0914.101
mach.
38)4 Transport18231 83787 .117 .127
equip.
385 Professional 3169 15610 .020 .0214
goods
390 Other 23369207 .015 .01)4
Shares of World Totals
U.S. Develop. Other
'63 '78 '63 '78 '63 '78
.62 .37 .32.55 .05 .08
.51 .214 .143 .57.06 .1
.145 .214 .14)4 .57 .11 .18
.145 .3)4 .142 .5 .12 .16
.67 .146 .31 .145 .02 .09
.51 .33 .142 .51 .07 .16
.55 .32 .39 .147 .06 .2
.53 .35 .143 .6 .03 .05
.59 .142 .35 .149 .05 .09
.6 .1414 .37 .51 .03 .05
.66 .146 .32 .5 .03 .014
.57.36 .39.57 .014 .07
.614 .37.32 .55.0)4 .08
.72 .148 .214 .143 .014 .09
.57.r .37 .1414 .06 .09
.61 .39 .35 .52 .05 .09
.58 .39 .39 .55 .03 .06
.33 .17 .56 .6)4 .1 .19
.57 .143 .37 .148 .06 .1
.514 .31i .141 .56 .06 .1
.56 .14 .14.s .0)4 .06
.5 .142 .148 .53 .02 .06
.61 .141.35.53.03 .06
.6 .1414 .38 .52 .02 .0)4
.62.39.36.56.02.05
.63 .145 .314 .5 .03 .05
.71 .5)4 .27 .142 .02 .014
.71 .149 .27 .145 .02 .06
.60 .141.36 .52 .014.07
Note: Developed countries are Australia, Canada,Denmark,Finland, Germany
Israel,Japan, Netherlands, Norway,Sweden, United Kingdom.
Othercountries are Brazil, Chile, Colombia, Cyprus,Ecuador, Greece, India,
Ireland,Korea, Malta, Panama,Philippines, Portugal, Singapore,
Spain,and Turkey.
The"World" refers to these twenty—seven countries plusthe U.S.
Labor Earnings Data
(In thousands of dollars)
Total l.6e5 6.6e5TABLE 14
Valueof Output
(billions of dollars)
World Totals Shares of World Totals
Shares U.S. Develop. Other
ISIC 1963 197819631978 '63'78'63 '78 '63 '78
311 Food 111.6 493.8.1145.127 .56 .39 •314 .47 .10 .13
313 Beverages 15.1414 79.83 .020 .021 .140.30 .52 .60 .09 .11
3114 Tobacco 13.02 141.71 .017 .011 .314 .23 .55 .59 .11 .17
321 Textiles 47.33l6T.5.061 .0143 .39 .31 .145 .146 .16 .23
322 Apparel 23.33 76.85 .030 .020 .63 .45 .33 .42 .04 .13
323 Leather 3.756 13.79 .005 .0014 .140 .26 .46 .48 .114 .25
3214 Footwear 5.129 15.22 .007 .0014 .51.30 .141 .146 .08 .214
331 Wood 17.78 97.144 .023 .025 .46 .36 .148 .5T .05 .07
332 Furniture 8.099 1414.17.010 .011 .57 .39 .36 .50.07 .11
3141 Paper 30.45 133.9 .039 .035 .514 .43 .32 .50 .014 .08
3142 Printing 25.92 123.8 .0314 .032 .62 .45 .314 .149 .04 .05
351 md. Chem. 34.57 207.9.0145 .0514 .54 .38 .40 .50 .06 .12
352 Other Chem.28.79 125.1 .037 .032 .57 .42 .36 .146 .07 .12
353 Petro refin. 26.09 221.0.0314.057 .63 .1414 .31 .143 .05 .13
3514 Petro, coal 3.36 21.68.0014 .006 .li5 .33 .47 .49 .08 .18
Prod.
355 Rubber prod. 11.12 45.33 .014 .012 .54 .37 .36 .147 .11 .16
356 Plastics 6.391 714.91 .008 .019 .50 .36 .48 .56 .05 .08
361 Pottery 1.715 8.123 .002 .002 .29 .17 .59.61 .12 .22
362 Glass 5.276 26.20 .007 .007 .514 .14i .38 .147 .08 .12
369 Non—metal 17.41 93.62 .023 .0214 .52 .32 .14i .55 .07 .114
Prod.
371 Iron and 48.oi 230.0 .062 .059 .147 .33 .146 .514 .06 .13
Steel
372 Non—ferrous19.32 93.01 .025 .024 .52 .141 .43 .49.05 .10
Steel
381 Metal prod.146.49 225.9 .o6o .058 .58 .41 .38 .51 .014 .09
382 Machinery 60.65 354.2 .079 .091 .57 .143 .4o .51.02 .06
383 Electrical 53.41 2914.8.069.076 .55.36 .142 .57.04 .08
Mach.
3814 Transport 86.77 458.0 .112 .118 .61 .145 .314 .149 .04 .07
EQuip.
385 Professional 10.26 62.28 .013 .016 .69 .55 .28 .141 .03 •014
Goods
390 Other 10.05 143.03 .013 .011 .59 .46 .39 .148 .03 .06
Total 771.5 3873. .514 .140 .39 .50 .06 .10
Note: Developed countries are Australia, Canada, Denmark, Finland, Germany
Israel, Japan, Netherlands, Norway Sweden, United Kingdom.
Other countries are Brazil, Chile, Colombia, Cyprus, Ecuador, Greece, India,
Ireland, Korea, Malta, Panama, Philippines, Portugal, Singapore,
Spain, and Thrkey.
The "World" refers to these twenty—seven countries plus the U.S.TABLE 5
Value of Capital, 1978
World Shares Capital—Labor
ISIC Total ShareU.S.Dcv. 0th. WorldU.S.
Ratios
Dev.0th.
311 Food 66019.076 .33 .50.1710.514 16.57 12.5214.98
313 Beverages 21661.025 .28 .58 .13214.90 31.69 28.88 ii.56
3114Tobacco 10310.012 .12.82 .06i.6o20.806.951.32
321 Textiles 37292 .0143.29 .142 .29 6.30 10.15 8.5143.58
322 Apparel 7280.088 .35 .143.22 2.214 2.2142.53 3.214
323 Leather 15140 .002 .214 .143.32 14.05 14.23 14.591.52
3214 Footwear 11490.002 .26 .146.28 2.332.523.25 14.90
331 Wood 191496.023 .38 .50 .12 9.39 13.729.22 2.141
332Furniture 6959 .008 .314 .514 .12 5.225.386.869.68
3141 Paper 149099 .057 .li1.51.07214.9031.90 25.86 14.37
3142 Printing 214129 .028 .147 .145 .08 8.209.888.214 22.08
351 md. Chem. 971149.112 .37 .52 .10514.86 75.17 58.14146.18
352 Other Chem. 25220.029 .37 .50 .1213.90 20.57 114.81460.25
353 Petro refin. 33763 .039 .143 .146 .11 125.98 1142.56 1148.59 15.62
3514Petro,coal 6381.007 .17 .71 .13141.17 23.33 81.19 5.142
prod.
355Rubber prod. 11859 .0114 .37 .148 .11411.82 16.83 13.20 5.142
356Plastics 17577.020.140 .148.1211.56 114.148 11.097.90
361 Pottery- 2802.003 .12 .56 .31 6.698.167.80 14.97
362Glass 9875.011 .37 .51 .1215.141 19.66 20.685.70
369 Non—metal 14031414 .0147 .23 .63 .11420.58 22.514 30.168.23
prod.
371 Iron and 83022.096 .27 .63 .1025.814 27.91 32.569.82
Steel
372Non—fer. 214023 .028 .314 .514.1325.69 28.18 27.20 17.814
metals
381 Metal prod. 39886 .0146 .140 .50 .10 8.140io.868.38 14.146
382 Machinery 713147 .083 .140 .51 .0910.30 12.00 10.106.18
383Electrical 56765.083 .36 .514.10 9.26 10.73 9.14145,62
mach.
3814Transport 80913.0914 .36.55.0912.79 114.314 13.79 6.814
equip.
385Prof. goods 118147 .0114 .53 .36.128.141 10.536.966.50
390Other 6763.008 .145 .142 .13 5.957.106.053.63
Total .35 .53 .1212.9T 15.89 114.995.98
Note: Developed countries are Australia, Canada, Denmark, Finland, Germany,
Israel, Japan, Netherlands, Norway,Sweden,United Kingdom. Other
countries are Brazil, Chile, Columbia,Cyprus, Ecuador,Greece, India
Ireland, Korea, Malta, Panama,Philippines, Portugal, Singapore, Spain
and Turkey. The "World" refers to these twenty—seven countries plus
the U.S.—18-.
differences in the capital intensity ofproduction in the three regions data,
both overall and at the industry level.These suggest that in a few industries
current U.S. production techniquesnay be less capital intensive than those in
the other developed countries (tobacco,furniture, petroleum refining, petro-
leum and coal production, non—metal
manufactured products, and iron and steel).
While the high rates of investment inmany- of the countries in the developed
country- aggregate is well documented, it issurprising that the U.S. advan-
tage in capital per worker may have been eroded inmany industries as early-
as 1978. There are, on the other hand, 12 industriesout of the 28 for which
measured 1978 U.s. capital intensity issore than one third larger than that
in the other developed industries. Theseindustries are food, textiles,
wood, printing, industrial chemicals, otherchemicals, rubber products,
plastics, metal products, machinery, professionalgoods, and other
industries. These capital intensity figuresniist be viewed with great skep-
ticism because of the unknown quality of theavailable investment data and its
intermittent nature, and also because of thecapital depreciation method which
is used. In particular: (1) investmentoccuring before 1963 does not contri-
bute to the measured 1978 capitalstock, (2) the depreciation rate is taken to
be the same in all countries, (3) nominalexchange rates are used to convert
foreign investment expenditures into dollar units.
With these caveats in mind it is interesting tonote that the
measured share of output in the U.S. (Table 14) exceedsthe measured share of
both capital and labor. One may suspect that theproper inclusion of pre—1963
investment would raise the U.S. share considerably.TABLE 6
Correlationsof Capital Per Worker in the Country
with Industrial Characteristics, 1978
Capital Value added Earn i
ISIC Per Man PerMan Per Man
311Food .65 .814 .91
313Beverages .80 .72 .89
3111 Tobacco .38 .149 .85
321 Textiles .55 .85 .92
322Apparel .67 .79 .92
323 Leather .1114 .79 .92
3214 Footwear .65 .82 .91
331 Wood .714 .90 .92
332 Furniture .80 .89 .914
3141 Paper .66 .80 .89
3142Printing .61 .85 .89
351md. Chem. .70 .69 .88
352 Other Chein. .1414 .67 .91
353 Petro refin. .514 .51 .66
3514 Petro, coal .62 .51 .52
Prod.
355 Rubber prod. .69 .147 .89
356Plastics .66 .77 .93
361Pottery —.014 .83 .92
362Glass .57 .814 .89
369Non—metal .39 .87 .90
Prod.
371 Iron and .60 .53 .814
Steel
3T2 Non—ferrous —.05 .66 .87
Steel
381 Metal prod. .75 .81 .90
382 Machinery .73 .83 .92
383 Electrical .79 .79 .90
Mach.
384 Transport .63 .59 .87
Equip.
385 Professional .148 .82 .92
Goods
390 Other .70 .83 .89—19—
The sixnhlaritiea in relative capital intensities by- industryamong
the three country- groups is ren.rkably high, particularly given thegreat dif-
ferences in these numbers across country groups. For eachregion, petroleum
refining,beverages, petroleum andcoalproducts, and industrial chemicals rank
amongthe top industries in terms of capital intensity. Thecorrelation coef-
ficients betweenindustrial capital intensities are .89 for the U.S. and the
other developed countries, .96 for the U.S. and the lessdeveloped countries,
and .8T for the other developed and the less developed countries. Thereare
also several anamolies. Tobacco has a quite high ratio of capital to labor in
the U.S. and a quite low ratio in the less developed countrygroup. A second
example is the apparel industry; while the U.S. capital labor ratio is 2.6
times that of the less developed countries, it is only .2 times greater in
apparel.
Assuming Table 5's capital intensity figures are fairly accurate
measures, the table provides strong evidence against the even HO model. The
similarity in relative capital intensities across industries suggests,
however, that systematic measurement error, in particular in the measurement
of human capital, could account for much of the disparity between the
services. Similar evidence casting doubt on the even HO modelappears
in Table 6, which presents correlation coefficients between each country's
capital per worker and its industry—specific capital per man, value added per
man, and earnings per man. While the even HO model predicts zero correlation
coefficients between these variables, 15 of the 8 coefficients exceed .5 and
33 exceed .8.—20-
VI. Regression Analysis
Table 7 reports industry—specific cross country results using 1978
datafor four of the equations described in (3), (1) and (5). The four
dependent variables are the industrial employment of capital and labor, factor
payments to labor, and output. The explanatory variables are country
endowments of capital, high, medium, and low skilled labor (Labor 1, Labor 2,
and Labor 3, respectively), and land. Learner (1983) describes the construc—
tion of these variables. National endowments are strikingly sIgnificant
explanatory variables in each of the four regressions for each of the28
industries. All but 2 of the 112R2 equal or exceed .8; 8r equal or exceed
.95. The largeR2smay, however, simply reflect scale effects. Table8 pre-
sents these R2s as well asR2s adjusted for scale effects. The adjusted B2
computed here are one minus the ratio of the error sum of squares of the
Table 7 regression to the error sum of squares resulting from regressions
including only national capital endowment as an explanatory variable. Hence
the adjusted R2s represent the fraction of the variance of the dependent
variable explained by national endowments after controlling for scale
effects. These scale adjustedR2s are also quite large; 81 of these 112 R2s
equal or exceed .5, and 9l exceed .li.
The coefficients in the rows labelled Capital, Labor 1, Labor 2,
Labor 3, and Land indicate the impact on the various depend variables of
raising these national endowments by specific amounts. As described abovethe
even HO nde1 predicts that the coefficients of each of the four regressions
of Table 7 have the same sign. In addition the ratio of any two coefficientsTABLE 7
Regressionson Five Endowments, 1978
Capital Labor Earnings Output ISIC Coef, t—val Coef. t—va]. Coef. t—val Coef, t—vai.
311 Food
CAPITAL 1.95 2.14 .02 .2 3e7 6.620.683.8
LABOR1 11146.7 7.1 —14.14 —.2 835 7.811166. 10.14
LABOR2 —13.51 —.515.9 14.7 _514 —2—73214.9—1.7
LABOR3 —5.25—5.3 —1.5 —1.3 —21 —3.1 —389.7 —5.9
LAND 1.152.6 .022 .14 .3 .7 14.01 1.14
313Beverages
CAPITAL .666 .8 —.03 —1 .6 2.1 5.022.3
LABOR1 509.672.9 8.6 1.6 231 4.21438.5 1
LABOR2 —23.143 —.7 1.8 2 —19 —1.9100.151.3
LABOR3 —16.32—1.5 —1.07 —3.14 —3.5 —1,1—62.9 —2.14
LAND —.1427—.9 —.01 —.9 —.1 —.7 —2.2 —2
3114Tobacco
CAPITAL 14.1 5.7 —.008—.7 .14 3.7 1.18 .714
LABOR1 —12141. —9 2.114 .9 —35 —1.9—26.26 —.1
LABOR2 108.6 14.14 .6691.6 5.6 1.6116.5 2.1
LABOR3 114.7 1.7 1.52 11 —.3 —.3—140.3 —2.1
LAND —.283—.7 —.011 —1.8 0 —1.2 —1.7 2
321 Textiles
CAPITAL —.101—.1 —.121 —1.5 2.14 7.911.13.6
LABOR1 2114.9 1.14—27.7 —1.7 1814 3.]. —867.14 —2.2
LABOR2 92 3,1421.27.2 214 2.21427.3 6.1
LABOR3 —1414.98 —14.9 .876 .9 114 —3.9—87.3 —3.7
LAND —.228—.6 —.08—1.8 —.5 —3.2 ,14
322Apparel
CAPITAL —.099—.6 —.187 —14.]. .7 2 1.237.9
LABOR]. 171.8 5.155.7 6.2 636 102377.14 8.6
LABOR2 2.914 .5 8.995.6 —30 —2.5—51.6 —1
LABOR3 —9.67 —14.7 —6.1—11. —19 14.7 —914.5 —5.6
LAND .036 .14 .006 .3 0 .1 .739 1
323 Leather
CAPITAL —.075 —1.2 —.025 —2.3 .12 2 .35071
LABOR1 23.7 2 1.3 .6 37 3,2 3.782 .3.
LABOR2 2.591.2 1.51 14 0 0 35.19 3
LABOR3 —2.1]42.9 —.514 —14.2 —1.8 —2.5—12.36 —3
LAND .019 .6 5.5 .1 —.014—1.3 —.1514—.8
3214 Footwear
CAPITAL —.028 —.14 —.085 —3.14 —.08 —.6 —.187 —.14
LABOR1 33.152.5 9.2 1.8 106 —14.1238.5 2.3
LABOR2 —.193—.1 2.5 2.8 —1.3 —.317.69 .9
LABOR3 —1.6 —2 —1.37 —14.5 _)4.7 —2.9—19.05 —3
LAND .0014 .1 .0251.8 —.006—.1 .19 .7TABLE 7 (Cont.)
Capital Labor Earning8 Output
ISIC Coef.t—valCoef. t—valCoef. t—va]. Coef. t—val
33].Wood
CAPITAL .8081.5 .13714.6 2.8 9.213.279.1
LABOR1 530.8 5.1 —28.14 —14.8 814 1.5—32.06 —.1
LABOR2 —38.7 —2.1 6.1i 6.1 —26 —2.5 1.15 0
L.ABOR3 —12.5 —1.9 —1.13—3.1 14 1.2 8.52 —.5
LAND .808 2.8 .055 3.14 .14 2.3 1.149 1.9
332Furniture
CAPITAL .1408 i.6 _.0148 —1.5 .5 2.6 2.65 14.8
LABOR1 187.1 37 19.14 3 330 10 Boi.6 7.14
LABOR2 —114.9 —1.7 2.99 2.5 —16 —2.8—12.95 —.7
LABOR3 —3.5 —1.1 —2.18—5.14 —10 —14.7—35.73 —5.14
LAND —.oi6—.1 .0221.2 —.014 —.14 .163.5
3141Paper
CAPITAL 2.95 1.7 .012 .5 1.3 2.9 8.26 2.9
LABOR1 1398.7 14.1 36.5 6.1 762 8.7 3059.3 5.5
LABOR2 —110.6 —1.8 .873 .8 —58 —3.6 —126.8 —1.3
LABOR3 —27.9 —1.3 _1.714 —14.8 —15 —2.7 —101.0 —3
LAND 1.55 1.7 .007 .14 .3 1.3 1.67 1.1
3142 Printing
CAPITAL .141451.1 —.ooo14 0 2 3 8.22 2.8
LABOR1 9147 11.5 73.57 7.14 987 7.72619 14.5
LABOR2 —1414.2 —3 .933 0 —2 ....3737 _•14
LABOR3 —28.2 —5.6 —3.314—5.5 —29 —3.7 —111.8 —3.2
LAND —.o6 —.3 —.oi14—.5 —.2 —.6 —.632 —.14
351 md. Chem.
CAPITAL 5.59 14.2 —.0299 —.5 2.2 2.1410.352.8
LABOR1 2238.1 8.629.872.7 636 3.5 3818.5 5.3
LABOR2 —io14.14 —2.2 2.19 1.1 —58 —1.7 16.5 .1
LABOR3 —66 —14.1 —1.72—2.5 —7 —.6 —176.1 —14
LAND .o86—.1 —.035 —1.1 —.8 —1.6 —i.814 —.9
352 Other Chem.
CAPITAL 1.25 14.8 .036 .6 2 2.8 5.92 3
LABOR1 571.2 11.2 30.7 2.8 519 3.7 2335.2 6
LABOR2 —i8.14 —2 —.1148 —.1 —55 —2.2 314.147 .5
LABOR3 —19.5 —6.3 —.142 —.6 —2.9 —.3—108.8 —14.6
LAND —.1417 —3 —.0145 —1.5 —.14 —1.2 —.778—.7
353Petro.Refin.
CAPITAL 2.2 3.3 —.003—.5 .221.6 7.7 1.6
LABOR1 869.6 6.7 6.96 1.2 190 7.1 6570.7 6.8
LABOR2 —53.8 —2.3 —.0514—.3 —114 —3 —21414.1 —i.14
LABOR3 —22.5 —2.8 —.302 —5.1 —3.5—2.1 —211.6 —3..b
LAND .66 1.9 .013.9 .1 1.5 .2143.1TABLE 7 (Cont.)
Capital Labor Earnings Output ISIC Coef. t—va].Coef. t—valCoef. t-valCoef. t—val
354Petro,Coal Prod.
CAPITAL .5931.5 —.009 —2.8 0 .1 1.583.8
LABOR1 —64 —.8 3.22 4.9 72 11.8 —.953 0
LABOR2 11.1 .8 .2932.5 —3.1 —2.8 38.742.7
LABOR3 .064 0 —.162—4 —2 —5.5—12.37 —2.5
LAND —.326—1.5 —.002—l —.04—2.2 —.22 —l
355 Rubber Prod.
CAPITAL .4872.9 —.05—1.9 .5 3.6 1.85 4
LABOR1 207.8 6.3 8.5 1.6 249 8.7633.2 7
LABOR2 2.4 .4 3.323.5 —11 —2.1 33.33 2
LABOR3 —11.1 —5.6 —1.4 —4.4 —8 —4.2—40.31—7.1
LAND .00050 —.019 —1.4 —.1 —2.3 —.033—.1
356Plastics
CAPITAL 1.27 5.1 .0935.1 2 9.412.1720.3
LABOR1 280.2 5.7' 2.297 .6 154 3.8 —696.5 —5.9 LABOR2 —3.62 —.4 2.714.2 —17 —2.384.93 4
LABOR3 —12.8 —4.2 —1.19—5.4 —1 —.5 —4.4 —.6
LAND —.04 —.3 —.008—.8 —.2 —2 —.99 —3
361Pottery
CAPITAL .084.5 —.013—.6 3 2 .7752.3
LABOR1 —26.9 —.9 —9.91—2.2 —49 —1.9—237.7 —3.6
LABOR2 6.9 1.2 2.743.4 8.4 1.838.9 3.3
LABOR3 —1.8 —.9 —.511—1.9 —1 —.7 —4.23—1.1
LAND —.01 —.1 —.009—.8 —.1 —2.1 —.29—1.7
362 Glass
CAPITAL .441.9 —.0129 —1.9 2.8 2 1.444.6
LABOR1 238.65.111.3 3.7 230 8.5531.6 8.6
LABOR2 —10.6 —1.3 1.11 2 —13 —2.8 —4.3 —.4
LABOR3 —7.7 —2.7—731 —3.9 —5.5 —3.2—23.3 —6.1
LAND —.01 —.1 .003 .4 —.1 —1.6 —.183 —1.1
369Non—metal prod.
CAPITAL 3.7 1.3 .05 1.3 2.1 11.8 11.0712.7
LABOR1 308 .5—23.6 —3.1 87 2.6 —872.4 —5.].
LABOR2 —52.7 —.5 7.245.3 —5.8 —.9171.2
LABOR3 2.2 .1 —.837—1.8 —3 —1.3—27.35—2.6
LAND —.25 —.2 .0261.2 —.2 —1.7 .017 0
371 Iron and steel
CAPITAL 13.9 7 .1141.1 4.1 4 31.2811.8
LABOR1 —2253—5.834.981.8 933 4.8 —2828
LABOR2 254.4 3.7 1.485.4 —80 —2.3472.12 5
LABOR3 3.76 .2 —.31 —.3 —12 —.99 —38.1 —1.2
LAND —.4 _•14 —.053—.9 —.8 —1.4 —2.54—1.6TABLE 7(Cont.)
Capital Labor Earnings Output
ISIC Coef. t—val Coef.t—valCoef. t—valCoef.t—val
372Non—ferrousmet.
CAPITAL 2.)458.7 .0221.3 1 6.5 6.8986.7
LABOR1 29.7 .513.67 )4.2 291 9.81)428 7.1
LABOR2 7.2 .7 .52.9 —23 )4.2—16.11 _•14
LABOR3 —7.06—2.1 —.726 —3.6 —6 —3.06)4.1 —5.2
LAND .9326.1 .00)4 .5 .07 .9 1.36 2.)4
381 Metalprod.
CAPITAL 2.2 5.8 .051.6 3.7 6.316.7513.2
LABOR1 959.)4 12.8 62.)4 3.91299 11.63632 1)4.5
LABOR2 —)42.3 —3.1 6.362.2 —81— 29.)45 —.7
LABOR3 —31.0)4—6.8)4.93 -.5 —31 _)4.5 —i66.)4 —11
LAND .032 .2 —.053 —1.2 —.7 —2.3 —.75—1.1
382 Machinery
CAPITAL )4.9 2.6 .1721.1 7.6 3.7 29.5)4 6.3
LABOR1 1701.5 )4.6138.5 )4.32611 6.77683 8.3
LABOR2 —82.3 —1.2 1.67 .3—206 —2.9 —302.1 —1.8
LABOR3 —)48..98 —2.1 —5.89 —3 —)43 —1.7 —236.114.2
LAND —1.26—1.2 —.129 —1.5 —2 —1.9 —6.1)4 —2.)4
383Electricaln.ch.
CAPITAL 5.73 )4.9 .3332.7 8.1 5.3 142.95 13.3
LABOR1 579.2 2.5 35.9)41.51252 14.3—13)42 —2.1
LABOR2 —12.5 —.3 8.72 2 —120 —2.2 271 2.14
LABOR3 —26.3 —1.8 —6.143—3.7 —70 —)4—305.9 —14.14
LAND —.533—.8 —.i14)4 —1.8 —1.5 —2 1 .3
38)4 Transport eQuip.
CAPITAL 8.9 7.14 —.035—.2 14.14 3 39.81 7
LABOR1 363.5 1.5155.05 5.1432)40 11.78880 7.9
LABOR2 26.6 .6 1.39 .3—215 —14.2 —316.3 —1.6
LABOR3 —26.3 —1.8 —6.143—3.7 —70 —)4—305.9 —14.14
LAND —.533—.8 —.1)4)4—i.8 —1.5 —2 1 .3
385 Professional goods
CAPITAL —.15 —.5 —.027 —1.2 .5 1.25 2.71 1.7
LABOR1 1491.5 7.7 39.388.7 739 io.62)412 7.9
LABOR2 —3.88 —.8 1.17 1.14 —38 —3 —91.2 —i.r
LABOR3 —19.8 —5.1 —2.213 —7.9 —19 —14.14—76.8 —)4.i
LAND .117 .7 —.01 —.8 —.2 —1.2 —.85 —1
390 Other
CAPITAL .008 .1 —.018—.7 .6 2.5 3.3 2.8
LABOR1 1620.8 5.6 8.181.6 20)4 14.14 1498.9 2.2
LABOR2 6.11 1.2 3.97 14.3 —.9 —.1 148.142 1.2
LABOR3 —io.)4 —5.8 —1.87 —6 —9.6 —3.3—142.95 —3
LAND .13 i.6 .007 .5 0 —.03 —.3 —.5—21—
in any of the four industry regressions shouldequal the ratios of the
corresponding coefficients of the same exogenous variables in each of the
other three industry regressions. These predictions ofthe even HO ndel are
sustained by many of the findings in Table 7.Consider, for example, the 28
pairs of capital and labor demand regressions. Of the l1O (28x 5) pairs of
coefficients, only 2 pairs are opposite in sign, and only i1 of thesepairs
of coefficients that violate the prediction aboutequal sign have corres-
ponding pairs of t values that are each greater than one in absolutevalue.
In addition there are seven industries, non—ferrousmetals, food, beverages,
tobacco, apparel, leather, and other chemicals in which each of thepairs of
capital and labor coefficients agree in sign. Note that theprobability of 5
equal sign coefficient pairs is 1/32 assuming an equal independentprobabi-
lity of each coefficient being positive or negative. In thiscase, the
expected number of regressions with identical coefficient pairs in 28 trials
is .875, well below the 7 actually observed.
The regressions of factor payments andoutputare potentially less
plagued by systematic measurement error. Of the ])O pairs of coefficients in
these two regressions only 25 exhibit opposite signs, andonly 13 of these
coefficient pairs have t values greater than one. 13 of the 28pairs of ear—
flings and output regressions have pairs of coefficients each of whichagree in
sign.
As indicated, tests of proportionality of the four regressionsmay-
fail due to mismeasurernent of both the endogenous and right hand side


















































































































































390 Other .97.97.98.98 .37.69.79 .59—22—
constant inthetwo sets ofresults;the method of estimating industry--.
specific capitalstocks as well as national endowments is quite similarfor
the two periods. As a consequence, differences inestimated coefficients
across the two periods may provide more reliable evidenceof changes in
underlying production technologies and/or world relativecommodity prices,
either of which would alter the coefficients in(3), (14) or (5). Table 9
presents labor input and earnings regressions using 1963 data.A comparison
of the estimated coefficients of this table withthose for the corresponding
1918 regressions suggests substantialchanges in technologies or relative
prices across the two periods.
While the regression findings of Tables 7through 9 are broadly
supportive of the even HO model, tests to distinguish betweenthe even and
uneven HO model provide strong support for the uneven version.The uneven HO
model suggests factor price equalizationamong countries with similar rela—
tive factor endowments. This implies thatsubgroups of countries with simi-
lar relative endowments will satisfy equation (3),(iL), and (5) for a given
set of coefficients. As one shifts from onesubgroup to another, however,
the predicted coefficients will change.
Table 10 reports tests of structural differences incoefficients in
the factor demands, output, and earningsregressions, where the sample of
countries was split between the 15 countries with thelargest and the 12 with
the smallest 1918 capital—labor ratios. The tableprovides both F statistics
testing for structural differences as well as the posteriorprobabilities of
structural breaks. The posterior probability is calculatedusing a priorTABLE 9
Regressionson Five Endowments, 1963
Labor Earnings
ISIC Coef. t—vaJ. Coef. t—val
311 Food
CAPITAL —2.7 —3.1 1.3 .6
LABOR1 257.1 3.3 199 1.2
LABOR2 12.6 14.6 •.5.3 —1.1
LABOR3 —6.6 —5.9 —3 —1.2
LAND .07 1.9 0 1.3
313 Beverages
CAPITAL —1 —3.5 0 —.1
LABOR1 85.6 3.3 889 1.3
LABOR2 15 1.7 —1.8 —1
LABOR3 —2.5 —6.7 —1.7 —1.7
LAND 0 .3 0 —.2
3114 Tobacco
CAPITAL —.2 —i.8 .6 a.
LABOR1 21.2 2.1 —141 —1
LABOR2 1.1 1.7 i.14
LABOR3 .17 1.1 .5 .7
LAND 0 —.8 0 —.2
321 Textiles
CAPITAL —3.9 —3.14 ii.6 10.1
LABOR1 175.9 1.7 —2145 —3.1
LABOR2 31 8.1'
14 1.8
LABOR3 —5.5 —3.8 5.8 14.9
LAND 0 .1 0 —6.2
322 Apparel
CAPITAL —1.8 —3.3 .5 .7
LABOR1 290 5.9 82.1 1.5
LABOR2 —14.6 —2.7 _2.14 —1.6
LABOR3 —5.5 —7.8 —i.14 —1.7
LAND 0 —.3 0 —1.8
323 Leather
CAPITAL —.3 —1.1' .614 3.8
LABOR1 30.14 1.9 8.1 .7
LABOR2 .3 .5 —.5
LABOR3 —.7 —2.9 —.1 —.8
LAND 0 .2 0 —3.8
3214Foowear
CAPITAL —.8 —3 1.1 3.6
LABOR1 100 14.2 32 1.14
LABOR2 —2.14 —2.9 —1.2 —2
LABOR3 —1.5 —14.5 —.6 —1.8
LAND 0 .1 0 —6.5TABLE 9(Cont.)
Labor Earnings ISIC Coef. t—va]. Coef. t—val
331 Wood
CAPITAL 1.5 2 .3 .9
LABOR]. —183 —2.8 44.6 1.8
LABOR2 19 8.3 —.3 —.5
LABOR3 —2 —2.2 —1,1 —2.9
LAND 0 .6 0 1.2
332Furniture
CAPITAL —.5 —2.1 2.3 4.5
LABOR]. 59.2 2.7 17.3 .5 LABOR2 1.7 2.2 —1.1 —1.1
LABOR3 —1.9 —5.9 —.5 .8
LAND 0 .9 0 —6.6
341Paper
CAPITAL —1 —2.6 1.8 5.9 LABOR1 114.1 3.3 —10.2 —.5
LABOR2 3.2 2.6 0 —.1
LABOR3 —3.5 —7 0 .3
LAND 0 .5 0 —1.9
342 Printing
CAPITAL —2 —5.3 1.4 1,9
LABOR1 240 7.3 74 1.4
LABOR2 .4 .3 —2 —1.5
LABOR3 —4.9 —11 —1.1 -.1.5
LAND 0 —.3 0 —2.5
351Ind. Chem.
CAPITAL —1.5 —3.6 2.6 6.
LABOR1 133 3.6 4 .1
LABOR2 4 2.8 —.3 —.4
LABOR3 _14 —7 —.2 —.5
LAND 0 —.8 0 —.7
352Other Chem.
CAPITAL —.8 —1.4 2.6 6.5
LABOR]. 100 2 4.4 .2
LABOR2 1.6 .9 —.4 —.5
LABOR3 —2.3 —3.1 —.2 —.5
LAND 0 —.4 0 —.3
353 Petro Refit-i.
CAPITAL .1 2.5 .3 2.1
LABOR]. 5.2 1.3 —12.2 —1. 5
LABOR2 —.09 —.7 .5 2.3
LABOR3 —.8 .1 .9 .9
LAND 0 2 0 7TABLE 9(Cont.)
Earnings Labor
Coef. t—val Coef. t—v&i.
'SIC
3514 Petro, Coal Prod.
CAPITAL -.3 —8.2 •14 1.3
—6.2
LABOR1 25.5 8.7
LABOR2 —.3 —3.1 .1 1.3
liABOR3 —.5 —11 0 .8
0 .7 0 —7.7
LAND




LABOR2 2.5 14.5 .2 .2
LABOR3 —i.6 —7.1
LAND 0 —.9 0 —2.8
356 Plastics
CAPITAL 0 .02 .9 6.6
LABOR1 —7.14 —.14 2.2 .2
LABOR2
14 6.6 —.3 —1.3
LABOR3 -1 -14.2 0
LAND 0 —i.6 0 —10
361 Pottery
—.14 —1.5 2.1 6.3
CAPITAL
LABOR1 15.3 .7 —18.3 —.8
LABOR2 2.14 3.1 0
LABOR3 —.9 —2.8 .2 .5
LAND 0 —.6 0 —11
362 Glass
CAPITAL —.3 —1.7 1.3 7
LABOR1 35,7 2 —12 —.1
LABOR2 .8 1.3 0 .1
—.8 —3 .2 .8
LABOR3
LAND 0 —.1 0 —14.2
369Non—metal prod. 2.8 6.6
CAPITAL —.9 —2.3
LABOR1 58 2 —15.5 —.5
LABOR2 5.9 5.7 -.2 —.3
LABOR3 —2.5 —6 .2 .14
—14.6
LAND 0 .2 0
371 Iron and steel
CAPITAL —2.5 —i.14 5.9 5.1
LABOR1 235 1.5 —15 —.2
LABOR2 6.5 1.2 —1.7 —.8
LABOR3 —5.6 —2.5 1
LAND 0 —.8 0 —5.7TABLE 9(Cont.)
Labor Earnings ISIC Coef. t—va]. Coef. t—val
372 Non—ferrousmet.
CAPITAL —l 1.3 7.7
LABOR1 281.6 3.6 —33.3 —.6
LABOR2 .2 .3 .2 .7
L.ABOR3 —2 —7.14 .3 2
Li.ND 0 1.1 0 2.5
381 Metal prod.
CAPITAL —2.7 —3 6.8 9.1
LABOR]. 281.6 3.6 —33.3 —.6
LABOR2 8 2.7 —.6 -.14
LABOR3 —8 —7.14 a .1
LAND 0 —1 0 —9.14
382 Machinery
CAPITAL —5 —2.2 3.7 Lb
LABOR]. 520 2.5 6 .1
LABOR2 11.7 1.9 —2.1 —1.6
LABOR3 —12 —14.7 —.1 —.9
LAND —.1 —1.2 0 —14.6
383 Electrical mach.
CAPITAL —3.7 —1.9 2.7 3.9
LABOR]. 365 2.1 55.3 1.2
LABOR2 11.7 1.9 —2.1 —1.6
LABOR3 —12 —11.7 —.7 —.9
LAND —.1 —1.2 0 —3.3
3814 Transport equip.
CAPITAL —9.5 —7 5.6 14.1
LABOR]. 928 8 26.8 .3
LABOR2 —11.7 —2.8 —3 —1
LABOR3 —114.6 —8.7 .5 .3
LAND 0 —.1 0 —5
385 Professional goods
CAPITAL —.8 —3.2 .3 1.7
LABOR]. 101 11.14 114.8 1.1
LABOR2 .3 14 —.5 —1.14
LABOR3 —2.3 —6.9 —.2 —.9
LAND 0 —1.8 0 2.2
390 Other
CAPITAL .1 .2 .2 2.2
LABOR1 3.2 .1 10.5 1.14
LABOR2 14.3 —.14 —2
LABOR3 —1.5 —3.14 —.1 —1.2
LAND 0 —.3 0 2.3TABLE 10
F—Values and Posterior Probabilities in Favorof Hypothesis
of Structural Difference
F—Values Post. Probabilities
ISIC Lab. Cap. Wage Out. Lab. Cap.Wage
311 Food 35.625.01 14.76 .89 1.00 .99.99
313Beverages 37.1129.0220.37 1.00 1.00 1.001.00
3114Tobacco 1.147 142.141 2.59 1.00.02 1.00 .38
321Textiles 2.10 1.314 5.26 .814.13 .01.99
322Apparel i.614 8.71422.114 1.00 .014 1.001.00
323 Leather iO.7625.5117.60 1.00 1.00 1.001.00
3214 Footwear 30.71 21.141412.65 1.00 1.00 1.001.00
331 Wood 1.62 2.11 i.66 .02 .03 .114 .014
332 Furniture 5.1721.31 9.02 1.00 .991.001.00
3141Paper 2.214 2.149 3.140 .99.19 .32 .82
3142 Printing 12.7622.T1 19.143 1.00 1.00 1.001.00
351 md. Chem. 27.77 5.39 23.014 1.00 1.00 1.001.00
352Other Cheni. 25.96 8.143214.391.00 1.00 1.001.00
353Petro refin. 3.39 3.568.89 .98.82.871.00
3514 Petro, coal 1.003.20 14.91 .28.00 .714 .99
Prod.
355Rubber prod. 3.11 8.63214.63 .93.70 1.001.00
356 Plastics ii.60 9.52 8.27 .96 1.001.001.00
361 Pottery 30.3015.80214.171.00 1.00 1.001.00
362 Glass 31.652.20i5.i81.00 1.00.171.00
369 Non—metal 148.97 .1457.951.00 1.00.001.00
Prod.
371 Iron and 22.T410.339.951.00 1.00 1.001.00
Steel
372 Non—ferrouS 17.81 14.7148.561.00 1.00.991.00
Steel
381Metal prod. 32.146 14.98 i14.i8 1.001.00.991.00
382Machinery 11.27 9.314 8.145 .98 1.00 1.001.00
383Electrical 7.32i14.i8i6.161.00 1.00 1.001.00
Mach.
3814 Transport 19.702.899.281.00 1.00.571.00
Equip.
385 Professional 2.141426.8115.72 1.00.29 1.001.00
Goods
390Other 2.139.7538.30 1.00.15 1.001.00—23—
probability that is diffuse with respect tocoefficient values andspecifiesa
50 percent chance that there is a structuralbreak (see Learner (19T8),






and T is the number of observations, KIs the number of parameter restric-
tions, ESSisthe- error sum of squares in theregression including the entire
sample, and ESSD and ESSU are the respective errorsums of squares from the
separate regressions for the high and low
capital intensity country samples.
Holding the sample size and parameter restrictions
constant, the posterior
probability of structural differences is anincreasing function of the calcu-
lated F statistic.
The critical F value at the 95percentconfidence level is 2.T1.
Virtually all of the F statistics in Table 10 exceedthis critical value;
many exceed 15. The corresponding posterior probabilitiesof structural dif-
ferences are also very large. Over threequarters of these 112 probabilities
are essentially unity. With the exception of thewood industry, there is a
strong rejection of the structural equivalence of thetwo samples for at
least one of the four dependent variables.
The equally strong rejection of'
structural sixn±larities in the case of theearnings and labor input
regressions indicates that these tests areprobably picking up more than dif-
ferential measurement error.
The fact that significant structural differencesare found for vir—tually each industry suggests thatdividingthe sample basedoncapital per
workeris a fairly good proxy for distinguishingcountries lying in different
conesof diversification. However, since there are 5factors in our data Bet
rather than 2, there is no theoretical rationaleto split the sample on the
basis of capital divided by the sum of the three typesof workers. In a
multi—factor setting there appear to be no simplerules for segmenting the
sample. In the absence of a theoretical guideto splitting the sample, we
also tested for structural differences acrosscountries by including higher
order terms in the regressions. More precisely, weadded the squares of the
country's endowments as well as the cross productsof the country's capital
and each of its three types of labor. Table11 presents tests of the signi-
ficance of these additional variables.Like Table 10, the F values as well
as the posterior probabilities thatthe regression properly includes these
higher order terms are typically quite large.They also constitute fairly
strong rejection of the linearity predictionof the even HO model.
Additional regression results are presentedin Table 12 that also
contravene the even HO model, but that areconsistent with both the uneven HO
and the adjustment cost models. The dependentvariable here is earnings
per worker in a particularindustry and country. According to the evenHO
model, earnings per worker in an industryshould be unrelated to a country's
endowment of capital per worker. In addition, givendomestic labor mobility,
an assumption of all three models,industrial wages should be unrelated to
the capital in place in the particular industry.
The t values in column two of Table 12 quicklydismiss the notionTABLE 11
F—values and Posterior Probabilities
in favor of second order ndel
F—values Posterior probabilities ISIC Out. Lab. Cap. Wages Out.Lab. Cap. Wages
311 Food 3.55 30.02 6.117 11.147 .90 1.00 1.00 .99 313 Beverages11.11 23.00 21.714 214.00 1.00 1.00 1.00 1.00 3114 Tobacco 214.11 3.17 193.62 11.92 1.00 .76 1.00 1.00 321 Textiles 7.23 3.39 3.79 8.13 1.00 .85 .94 1.00 322 Apparel 13.68 2.142 6.73 17.20 1.00 .214 1.00 1.00 323 Leather 9.148 5.28 15.514 15.16 1.00 1.00 1.00 1.00 3214 Footwear 17.11 23.1519.38 17.52 1.00 1.00 1.00 1.00 331 Wood 1.11 2.20 .79 .87 .00 .13 .00 .00 332 Furniture 6.13 8.7919.17 8.03 1.00 1.00 1.00 1.00 3141 Paper 2.19 1.27 1.01 1.03 .12 .00 .00 .00
3142 Printing 214.27 29.60 214.07 32.140 1.00 1.00 1.00 1.00 351 md. chem.7.58 12.86 3.18 22.53 1.00 1.00 .76 1.00 352 Other chem. 26.35 27.08 14.145 38.64 1.00 1.00 .99 1.00 353 Petro refin. 2.714 2.19 2.03 3.55 .147 .12 .07 .90 3514 Petro, coal 2.93 14.67 3.114 11.314 .61 .99 .714 1.00
prod.
355 Rubber prod. 3.02 3.59 3.59 10.75 .67 .91 .91 1.00 356 Plastics 2.46 11.79 7.09 7.414 .26 .99 1.00 1.00 361 Pottery 146.142 34.3728.33 27.143 1.00 1.00 1.00 1.00 362 Glass 8.614 114.146 1.59 19.30 1.00 1.00 .01 1.00 369 Non—metal 13.147 21.142 .52 8.57 1.00 1.00 .00 1.00
prod.
371 Iron and 14.149 13.83 12.214 10.49 .99 1.00 1.00 1.00 steel
372 Nonferr. 6.74 10.62 3.38 4.148 1.00 1.00 .8 .99 mtls.
381 Metal prod. 4.33 11.614 2.1414 9.67 .98 1.00 .25 1.00
382 Machinery 3.13 5.63 6.81 8.28 .74 1.00 1.00 1.00 383 Electrical4.77 5.6210.20 16.37 .99 1.00 1.00 1.00 mach.
38J4Transport5.20 9.082.77 9.071.001.00 .149 1.00 equip
385 Prof.goods 62.93 2.0728.7022.581.00 .081.001.00 390Other 29.71 4.3016.78 36.65 1.00 .98 1.001.00TABLE 12
Regressions of ISIC EarningsPerWorker
on National Capital Per Worker andISICCapital Per Worker, 1978
Capital ISIC Capital
Per Worker Per Worker
ISIC Coeff. T—Value Coeff.T—Value R—Square
311 Food .31 7.90 .06 .80 .83
313BeverageS .314 5.30 .06 .90 .81
3114Tobacco .29 8.00 .05 3.80 .83
321Textiles .2T 9.20 .08 .90 .85
322 Apparel .22 8.20 .31 1.140 .86
323Leather .2710.10 .12 .90 .85
3214Footwear .25 8.140 .07 .10
331 Wood .32 7.60 .05 .60 .85
332Furniture .32 8.140 —.014 -..li0 .87
3141 Paper .35 7.140 .02 .140 .80
3142Printing .31 7.00 .33 2.10 .81
35]. md. Chem. .39 6.00 .03 1.140 .79
352Other Chein. .36 9.80 .02 .60 .83
353 Petrorefin. .314 3.30 .0613.00 .93
3514 Petro, coal —.39 —1.00 .5511.00 .88
Prod.
355 Rubber prod. .30 .67 .10 1.00 .81
356Plastics .32 9.50 .06 .60 .88
361Pottery .31 ii.80 —.01 —1.00 .85
362 Glass .35 7.60 .Oli .12 .8].
369 Non—metal .37 9.140 .00 .00 .80
Prod.
371 Iron and .37 6.00 .02 .50 .71
Steel
372 Non—ferrous .37 9.00 .00 .00 .76
Steel
381 Metal prod. .36 6.30 .09 .50 .81
382Machinery .32 7.20 .22 1.50 .86
383 Electrical .314 6.10 .08 .liO .82
Mach.
3814Transport .37 6.60 .014 .30 .75
Equip.
385 ProfessiOnal .35 10.10 .25 2.10 .87
Goods
390 Other .26 6.140 .21 1.10 .80TABLE 13
Regressions on Five Endowments and1963Value





311 Food .87 15.5 1.00 .002 .2 .16 313Beverages .71 16.8 1.00 —.001 —.05 .16 314 Tobacco .82 5.4 1.00 —.001 —.04 .16 321 Textiles .21 2.6 .90 —.001 —.1 .16 322 Apparel —.06 —.3 .17 .007 .4 .17 323 Leather .49 4.9 1.00 —.002 —.2 .16 324 Footwear .67 3.1 .9 —.001 —.1 .16 331 Wood .5 4.2 1.00 .003 .1 .16 332 Furniture .96 5.11.00 —.01 —.2 .16
341 Paper .7 1.81.00 .01 .4 .17' 342 Printing .78 4.81.00 .02 .5 .18 351 md. Chem. .93 9.3 1.00 —.003 —.1 .16 352 Other Chem. 1.1 13.1 1.00 .01 .4 .17' 353Petrorefin. .5 3.3 .98 .02 .4 .17 354 Petro, coal .18 1.3 .36 —.001 —.03 .16
355Rubberprod. .69 3.1 .97 —le—4 —.01 .16 356Plastics .76 4.91.00 .02 .4 .17 361 Pottery .77 10 1.00 —.006 —.1 .16 362Glass .69 6.6 1.00 .004 .3 .17 369 Non—metal .69 5.81.00 —.003 —.2 .16
371 Iron and .63 23.2 1.00 .006 .2 .16
372 Non—ferrous .56 11.81.00 .03 1.7 .53 381 Metal prod. .69 8.31.00 .004 .5 .18 382Machinery .67 9 1.00 .05 .6 .19 383 Electrical .62 9.91.00 .005 .1 .16 384Transport .73 13 1.00 .04 .9 .24
385Professional .33 1.8 .58 .1 1.1 .29 390 Other .62 3.2 .98 .05 .7 .21
Note: Probability refers to the posteriorprobability that the respective
1963 variable enters the equation.—25—
ofcross country wage eq.ualizatiOfl
within particular industries. If there is
error in measuring labor input,such error apparently goes beyond industry—
specific differences in skills.While high capital—labor ratio countries
have higher within—industry earnings perworker, the particular amount of
capitalin place in the industry typically has anegligible effect on this
variable. Only 5of28 industry—specific capital coefficients are signifi-
cant explanatory variables in Table12. The evidence here is broadly suppor-
tiveof the domestic labor mobility assumption.
Tables 13 and l4 provide two differenttests of the adjustment cost
model. In contrast to the evenand uneven HO models, the assumptionof
adjustment costs implies that lagged
industry—Specific inputs should be
significantly correlated with current inputdemand. To test this we added
the industry's 1963 labor input tothe list of country endowments in cross—
industry regressions explaining
1978 labor demand. We also included1963
output in the regression of1978 output on national endowments. Lagged
employment enters significantlyfor virtually all of the industries,but
lagged output has a generallyinsignificant effect on output.This suggests
that labor is rather inmobile compared
with capital, which is the opposite
mobility assumption that we havemade so far.
A second prediction of the adjustment
cost model, tested in Table
14, is that current industriallabor demand is positively related tothe
amount of'capitalinstalled in the industry and negativelyrelated to the
econOTTf'S wage rate. In addition, giventhese variables, the adjustmentcost
model described in section IVascribes no explanatory power tonationalTABLE 114
Labor Regressions on Five EndowmentsIndustry
Capital, andand CountryWage
ISIC Cap Nat. wage CAPITAL LABOR1 LABOR2 Coeff t Coeff t Coeff t Coeff tCoeff t
Food 11 .4 40601.1 0 —.T—21 —.6 19 4•14 Beverages 27 10 262 .6 0 —3.7—5.6—2.2 3 5.6 Tobacco 4.2 1.2 385 .9 0 —1.5 7 1.4 '5 .8 Textiles 80.8 .5 1975 .9 —.16 —2.1 —47.4—3.815.45.2 Apparel 112.4 2.3—1956 —1.3 —.15—3 384 3.3 8 14.4 Leather 158.310.3 40.3 .2 0 —2.5—2.5—2.7 1.25.7 Footwear 282 5 —85.4—.1 0 —3.6 —.1 0 2.73.4 Wood 21 2 143.2 .1 .1 3.2 .-39,3—..7 7.25.3 Furniture 32 1.1 225.3 .2 0 —1.613.2 1.6 14 2,4 Paper 8 2.1 1086 1 0 —.7 25 3.3 2.4 1.8 Printing 148 1.9 205.1 .1 0 —.14 28 1.13.2 1.3 md, Chem. 22 2.6 1267 .7 —.2—2.4—21 —1 6 2.14 Other chem 171 5.3 1189 .8 —.2—3.4—68 —3.5 4.i 2.14 Petro refin. 5.14 14.1 —9—.1 0 —2.14 2.3 1.6 .31.3 Petro, coal 3.1 1.6 —23—.2 0 —2.7 3.14 5 .31.7 prod.
Rubber prod. 107 4.2 1449 2 —.1—14.8 —15.4—2.3 14 4.8 Plastics 39 2.6 270.3 .14 0 1.3 —9 —1.6 3 14 Pottery 121 6.5 —13 0 0 —1.5 —7 —2.4 2 3.1 Glass 33 2.5 —118—.2 0 —2.3 14 .8 1.52.3 Non—metal 1 .3 553 .3 0 .7 —24.3 —3 8 4,3 prod.
Iron and 21.3 2.1 2940 .8 —.2 1.3 79 2.7 —2 —.4 steel
Non—ferrous 13 1 591.2 .9 0 —.5 13 3.7 .8 1.1 meta
Metal prod.—23 —.5 2621 .8 0 .3 82 1.7 7' 1.6
Machinery 61.4 4.6 3419 .8 —.2—1.2 30 .9 9.21.7 Electrical 75 4.3 2852 .8 —.2 —l —11 —.5 12 2.9 mach.
Transport 68 2.9 70711.5 —.8—2.8121 4. 5 .9 equip.
Professional 27.3 1.7 —521—.6 0 —.5 27 2.8 1.1 1 good
Other 166 8.7 7631.5 0 —2.3—20 —4.7 14 6.5-26-
endowments in explaining current labordemand. Table 114'S results provide
somesupport for the adjustment costudel;19 of the 28 industry—SpeCific
capitalcoefficients have t valuesinexcess of 2, and 27 of the28 coef-
ficients are positive. In contrast,the country's wage rateis insignificant
inall28regressions. Furthermore, t valuesfor aggregate national
endowments are typically quite large.While the posterior probabilities that
the Industry's capital andnationalwage influence labordemand exceed 50
percent for 18 of 28 industries,the small explanatory power of national wage
rates and the significance, for numerous
industries, of country—wide endowments
in explaining labor demand weakensthe case for the adjustment costnxdel.
Conclusion
These preliminary tests of threealternative models of transitional
International growth provide partial support
for each view of the evolution
of international trade and factor prices.While we intend to explore these
data more closely in the future, our
current assessment is that each of
thethree modelsplays an important role indetermining trade, growth,andfac-
tor returns.—27--
References
Branson, William H., "Trends in U.S. International Trade andInvestment Since
World War II," NBER Working Paper No. 1499,April1980.
Kotlikoff, Laurence J. andEdwardE. Learner, "An Empirical Study of the
International Division of Labor 1967—1977," mirneo, 1981.
Kotlikoff, Laurence J., Edward E. Learner, and JeffreySachs, "The International
Economics of Transitional Growth —TheCase of the United States," NBER
Working Paper No. 773,1981.
Krueger, Ann, "Endowments and Per Capita Income DifferencesAmongCountries,"
Economic Journal, September 1968, 6111_6514.
Learner, Edward E., "An Empirical Study of Changing ComparativeAdvantage,"
Technical report to the Bureau of International LaborAffairs, U.S.
Department of Labor, 1980.
Learner, Edward E. pecification Searches, NY: Wiley, 1978.
Learner, Edward E. Sources of International ComparativeAdvant, forthcoming,
MIT Press, 19814.
Lipton, David and Jeffrey Sachs, "Accumulation and Growth in aTwo—Country
Model: A Simulation Approach," NBER Working Paper No.572, October
1980.
Lipton, David, James Poterba, Jeffrey Sachs, and Lawrence Summers,"Multiple
Shooting in Rational Expectation Models," NBER Technical WorkingPaper
No. 3, 1980.—28—
Mayer, W.,"Short—Runand Long-Run Equilibrium for a Small OpenEcononj,"
Journalof Political Econy., 82, No. 5(September/OCtober 19D4).
Mussa, Michael, "DynamicAdjustmentin the Heckscher Ohlin—SamuelSOfl Model,"
Journal of Political Econq, 86,No.5(October1978).
Sacha, Jeffrey, "Energy and GravthUnder Flexible Exchange Rate: A Simulation
Study," in The International Transmissionof Economic Disturbances Under
F1exb1e Rates,editedby J. Bhandari and B. Putnam,forthcoming.
Summers, Lavrence H., "Inflation,Taxation and Corporate Investment, A Q
TheoryApproach," NBERWorkingPaper No. 601, December 1980.